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THE müTORcmmmmM IM MJCOCARDIAL HYPERTROPHY OF THE 
LEFT VENTRIÖLE 

[Following iss the translation of an article 
by M. I» Keehker entitled "Voktorkardiogpanaaa 
prl Gipertrofli Klokarda Levogo Zheluaoohka 
SöMtea" (Engsliih version above) in 
Kllnichftekaya Hedltalna (Clinical Medicine). 
Vol. XLI, No. 6, Moscow, I960, page® 53-60.J 

Decarbaent 1 of Therapy of the Central 
XztBtltut-e for the Advanced Training of 
Hnrslciaae {Director'- active iseKibör of the , ,, 

• Acafleay of Medi&fel Sciences DSSRf&lstl'ri.gül8hea ' 
feoieatifio 'worker* Prof«. M. S* Vovai) and the 
EO-eStrößb.jßiologf Laboratory {Director- - 
oasidldat©*' ef ss&ics&l »cie&eee "I'e»- X* Borisova) 

■ of thft Hospital iraeni S„ P. Botkin (head 
pkysisias - Prof. A» H. Sh&ba&ov) 

the hypartropihiad nuaole .fiber produces aa intea- 
fiifieö ©X«etrieal potential« Dupiiog the moTOssent of t&« 
WOT© <*f etirawlatics through. t&$ Fsgiö». ef feyp^tropklei 
»voösr^iuffi.» th© «aplituÄe öf tha. realtor» eoyreapwwiiRe to 
tlia iacre&ae im potential ©if this region aunt be greater 
tJsas Moraal. ¥«mgsi* remarks ©a tlie incre&a» in asplltuAe 

i of tho Tectoroaraiograa in a series of oases,off «yooardial 
! hypertrophy« He polnta out that, due to the Inorea»« in 
the QRS ieao* the voctoreardiograÄ is capable off demos.*» 

! etratia«; vsrv early ehaages of hypertrophy ef the ayo- 
I eardlua* A» opinion eoaeewiiaR the possibility of 
! Teotoroardlogriaphie suppleiaeatation of eleotrocÄTdlo- 
I #rajMe data is syoeardlal hypertrophy is also expressed 
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i „™_™_„„™ ____ . l_ - '  
] by Sodi-Fallares, £l©psig» Doll» Reidell, and others» 

j     Ho¥©v@r9 the numerous veetore&rdiogr&phic studies 
■ of the feyportrophied myocardium have not JrÄ&ri.&bly yields 
! the anticipated results, fh@ demonstrated «hanges have 
been distinguished by ah extreme inconstancy» thus, an 
increase* in the sis© of the QRS loop has been aeea only in. 
a small nuai'bor of oases. It is possible tbat» la talcing 
the vootorcaifäiograa hy the cub© ana t®trahedral methods» 
the cause of failure has'been an insufficient sensitivity 
of the ©leet.rod.es and the levelling out'of small changes 
by the non-tuiiformlty of resistance in th© conducting 
tissues between the heart and the electrodes, Mouguin» 
KUov&otOTlah, snd Pouret, as well as Riylan» have observed 
that approximation of th© electrodes to the heart* with 
eensafiisnt increase fh their sensitivity, is of great 
ImpertsÄOö for obtaining suitable data en the distribution 
of stimulation within the myoe&r&iuiu 

In comaoetion with the above, and also taking into 
&ocount that an evaluation of ayoeardial hypertrophy of 
the left ventricle is of considerable elinioal importance 
BX&  offers great difficulties for th© «xlstlng modes of 
diagnosisf  we hairs attempted to use the method of pr@~ 
coiNäial voetoroardiography to obtain additional data on 
the presence and extent of atyoo&rdial hypertrophy« 

Studies wope made of 59 patients in whom it was 
ipossible to suspect the presence of left ventricular- 
! hypertrophy« Ihe ages of th© patients wer© from 20 to 69 
j years»* The degree of hypertrophy "in the patients studied 
f by us varied,   "in soise patients there was evidence of 
| myogenio dilatation of the heart due to the spread of 
\ flbrosis in th© myocardium or to dystrophy of the bulk of 
the myocardium. This modified the magnitude» fona, and 
orientation of th© QES loop due to reduction in the mass 
of ©leetrioally active myooar&lian. 

i!he patients were divided into three groups*- She 
fir-et group included 13 patients with the early stages of 
left ventricular hypertrophy, without increase or with 
only negligible increase in the sisse of the X-ray shadow 
of the heart* They had suffered for brief periods with 
hypertensiont  chronic nephritis, or rheumatic aortic 
v&ivul&i* disease» In those patients there were no signs 
of e.&rölao failure» In the second group wore 30 patients 
with unquestionable hypertrophy of the- left ventricle 
(longer duration of th© disease, heaving apical Impuls©, 
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irounding ut> of the apex of the left ventricle on X-ray, 
:ana si igjvt" extension of the left heart border to the left 
iartf posteriorly). Some of these patients suffered dyspnea 
IwWraoid walking; and slight physical exertion. The 
ith'rä groin-* comprised 16 patients In whom., against a foaek- 
i wovpü ""of left ventricular hypertrophy, there was ooneld- 
lerabio dilatation of the chambers of the heart» Objective 
jstudies showed a diffuse apical impulse; X-ray examination 
I showed the heart to be closely applied to the diaphragm, 
»with the heart shadow enlarged to the left and sometimes 
Uli^btly to the right as well. In all of these patients 
Ithßre was left ventricular or total cardiac decoapensa- 
jtlon, stage II or III, which responded poorly to treatment 
jwith cardiac glycosid.es» 

1      ECö'a were taken on all patients from 12 leads (six 
{limb lead» and six cheat leads) and preoordial vector- 
I cardiograms by the rectangular pyramid method of I. T. 
AHiliniehev, Vectorcardlograms and ECG'B were taken with 
the 71283-01 apparatus at an amplification of one mv = 
*  ten ram» Parallel recordings of the vectorcardiogram 
were taken bv the cube method with the "Vektorvizokard-- 
apparatus at" an amplification of one mv as 30 mm« 

' Tfor demonstration of the characteristic vector- 
! c&rdio#pat>hic changes of left ventricular hypertrophy, we 
I first analysed the veetoreardiograms of the patients In 
urpoiro II. In these patients there was clear-cut hyper- 
troph? of the left ventricle without clinical evidence of 
diltatioru Hence» it must b© supposed that the basic 
pathologic changes discovered In  the veetoroardiogrsms of 
such patients are due primarily to the hypertrophlo pro« 
cess in the left ventricle* 

The QpS  loop of the vectorcardiogram in. patients, of 
group II vaa oriented, in the majority of cases, horizon- 
tally or slightly to ths left, interiorly, and markedly 
posteriorly/'' Fig-ore 1 shows the orientation of the maxi- 
mm  vectors of woJectiODs of the QRS loops of vector» 

taken by the system of procordlal leads In the cardlograBS 
30 patients of group II and in 30 healthy controls. 
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maximum vector1 of the. 
Q.RS loop of .the vector- 
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subjects« 
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2  - Direction of the 
maximum vector of the 
QRS loop of vector-. 
cardiograms of patients 
with left ventricular 
hypertrophy. 

Figure 1 

It should he noted that the directions of the maxi- 
mum vectors of the frontal projections, taken by both 
svßts^ö of recording, show only a slight difference (0 to 
i% öe^raes); however, in four cases, the divergence of 
iiv^rindleee reached 20 to 30 degrees«, In ooraparing 
those with the indices of direction of the electrical axle 
o,p the* "S^Cf determined, by standard . and by unipolar limb 
leads'(frontal plane of the EInthoven triangle), It turned 
out that somstimes the Indices of the system of precordial 
.leaäß were closer, and sometimes the Indices of to.® 
vestorcardiORram taken by the cube system were closer» 
Despite the fact that the deviation of the eleotrxcal axis 
of th^'^OQ van  quit© variable, for the most part it lndl- 
oaterl a. direction of 10 to 2-5 degrees further to the left 
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then diet the direction of the maximum vector of the QRS 
loop» 

AcGorainft to all of the above-mentioned--methods of 
determining the projections of the eleotronotive forces in 
?£« fSiStai Dlari in loft ventricular hypertroph;/, trie 
SLSSSL

1
 iif LttJpo. ed hori.of •j^.;«jS3r

1ijt
tto

T^ 
intermediate region or inclined slightly to the left, me 
lattfr hwever! la seen in cases of the more serious type, 
bSdSLl oTgroup III. As to«* ^intp ^. oonjldtjaW* 
deviation of the electrical axle to tae lefu is seen only 
iSeSes of marked dilatation of the ventricles and is 
SsoSed w«h the development of fibres of the myocar- 
dim mid disturbances of myocardial conduction, 

A constant and pronounced deviation posteriorly Is 
Bfte» in "the direction of the QRS loop. Regardless of 
Sher £ animated the deviations of the naxlAumvectors 
or of th» middle vectors, or the maximum axes oi pro-» 
?ec?Lna ifart III or of IV and V. the *«tal devi&tlonin 
29 oases of the 30 was posterior, being greater in 23 «sees 
thMthe maximum posterior deviation observed in tae 
Äio^dSg?aSBPof healthy pjrsog.. The ^™ 
of the sagittal projection of the QRS  loop by the ®ube 
method iif ?3 of 29 cases wae directed posteriorly; in 20 
Ztfekf   the angle alpha exceeded +110 ««f*« Jge**£ 
than the posterior deviation In the normal). Jew», th* 
deviation of the QRS loop posteriorly must be aooepted && 
cSawetiriStlo of the veotorcardlogw« of patients -with 
lift vwtrioular hypertrophya The agreement in the jbao- , 
lSte majority of these cases in the orientation of the QRS : 
lSS posteriorly upon analysis of wtorcardiograms taton : 
b? bit above-mentioned methods confirm« the correctness 
of the method recoanaended by us for the determination of 
tne äterotpesterior orientation of the QRS loop by means 
of seating the deviations of the maximum vectors of two 
proSection®. 

Hie nerX  Teeioreardiographie sign of left ventriou- 
llar hypertrophy ie the presence of a large are (a} et the 
wpar went of the ascending curve of *£« «* ^op. This 
arc is oriented frequently to the lj** "»* 1» «J*?Jirt.»  . 
javailably considerably posterior (in 2? of 30 patients), 
ijr wotorcapdiosraaa taken by the cube method, this are Iß 
lies» obvious and is lees frequently moouAterod €ta XS* or 
P9 «as*s). The appearance of arc (a) of the QR8 loop IB 
proSabl? connectedwith hypertrophy of the poatero-baailar 
iportion of the left ventricle.  
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I > characterize the"dimensions of arc  (a)  and Its 
i«Jlr*ctto°,  we determined, the angle  (gamma) between the 
S£i£ui vector «id the maxlmu* «is.     A* was preä ioted .the 
taaximu* a;xis of the Q.RS loop WAS situate«  to f t ai £ 
posteriorly fro« the maximum vector in ail pat J. eats öi fc^.«M 
TT~in'vri<* /vi arc was present, The angle garroa of trie u,«^ 
iOT projection varied  from eight to 25 degrees an<i more*      j 

I In all 30 cases the QRS loop had a alight Initial       j 
'deviation .anteriorly and to the right   (the area ul  it *as     j 
bot mors than one-fifth the area of f^f*1®^ir,r,fwr- ' 
irate  of evolution of the  initial part of the 0/io loop was , 
iToi,  ^"eh is apparent In the thickening of the traoe aid ; 
itVi ^Xlrtio-n in aa«nltude of the marking intervals  and of ; 
ht.  ««^Xnt?"cf th» ourve.     The terminal deviation begins j 
Sthout  Sv  cliar-cut delimitation Immediately  after arc ; 
(a)       In the majority of cases the asceMlng curve of tha ; 

ARS*loop is more prolonged than the descending, j 

I The movement of the trace of the beas which defines   ; 
(the QRS "loop", in the presence of left ventrioular hyp*r- . 
trophy»  Is counter-clockwise in projection  x  in <>4 oA   j>0       , 
oi S!    Accordiiw: to the findings of M.   I.  lieehker ana 
!?.r    oynrrev* "in the normal the situation is reversed. 
P e^ofln iSlch fee e?olution ia eloekwlse include tho«e 
&U.fc nor« retracted QJtS loops with a tendency to ver«ical 
Unison,  " Rotation of the frontal projection of the Qjfa 
riooo IVa counter-clockwise direction Is associated»  xt 
::;t    with horlÄontal   position of the loop.    However, 
tt^-ce iBslancSs o/an intermediate position la left 
fentPie.ular hypertrophy with rotation of the beam counter- 
'oitK^wiso*     Projections  II,   III,   XV,   and V  Oi  the <*Ko 
linnn PThiMt the foUovizi* rotations of the beam:     ii - 
looSStS^äSckSeertie other throe - elookvlee ia the eroat 
[majority of cases. 
! 
I , Toe hafiic characteristic of a.r,y site of myocardlal 
U^rtroohT is an Increase in vectors, ren.GöUng an ij~ 
cfoi* 1B the electrical potential of the hypertrophlwt 
fe^,''Wmore extensive thft hypertrophies portion of 
fei:, J,:«rt,the looker must the corresponding part of  the 
IC.R3 looo continue at the greater distance from too leo- 
leleotric point,  i.e., the greater roust be toe ^ of .lu, 
\r^H inor/   Planimetrie measurement» were made of  Ä0 aieaa 
i^op^ loops in 30 patiente of group II*    With preooraial 
in~*wi%$QrTMi,  in 24 patients there was &r increase in 
uJf^7of &!f Ratest projection  (usually projection 
!lll)""öirthe ^RS loop as compared with the normal fflaXi™*_ 



Of the--remaining six,, in five it was greater, and in only 
one was it slightly less, than the average normal value for 
the area. The area of the greatest projection of the QHS 
loop in -oatients of group II who had hypertension and 
chronic nephritis varied from 1.5 to 15 sq« cm, (normal 
from 0.7 to 3.1 sq* cm.). In patients with aortic valvul- 
ar diseaoe, the area of the QRS loop varied, from 4.3 to 
17,1 BC!« 0«. The greater area of the QR8 loop in aortic 
valvular disease is the result of a prolonged compensatory 
process beginning early in life* In this», the myocardium 
probably possesses better opporttsnitioB for hypertrophy. 
In young patient© with, hypertension and chronic nephritis» 
the area of the QRS loop is greater than in older persons?.» 
As pointed out by A* L. Myasnifcov, nJn young patient» with 

!hvT>ftrteneiön, myoc&rdial hypertrophy develops aoro quickly 
Vnd to a greater extent*,*» whereas in older patients the . 
development is, slow©? and lees marked"• ■   -  • 

The area of the Q$S loop in vestoroardiograms taken 
by the cube method in the same patients varied frost 0,3 to 
four sq. em* In IS pateinte there was an increase in the 
area as compared with the normal; of the remaining 11 
esses, in three the area was very email. Fros thee© eases 
It la"apparent that, even in eases of advanced hypertrophy 

■of the left ventricle the cube method demonstrates an in- 
creased QRS area less uniformly than dose the pr&coräial 
vectoroardiograau In addition to the causes indicated 
above, the sweater number of projection® of the precordlal 
TectoreaMiogram improves the information derived* One of 
ths five projections corresponds most closely la magnitude 
to the spatial &P«a of the QRS loop» Recording» taken 
between electrodes I and III» near the anatomic axis» 
öxhibit the greatest difference in potentials» 

The maximum vector of the QRS loop in these easte 
patients was not lees than 1.8 mv (l8_icij and attained, in 
e mwiher of oases, seven to eight j&v (70*80 mm/. In 18 

* eases its length ööualled or exceeded 38 m&, I**»** waa 
gt*esitax» than normal« Probably, the area and the msxiissis 
vpotora of the QRS loop depend primarily on  the degree of 
Imyoeardial hypertropihy* Thess Micss (especially the 
iarea) increase with progression of develop»ost ©f hyper» 
!trophyo In all oases except four» the QRS loop of ths pre- 
1 eo^&lkl vectorcardiogram was not closed» The f loop was 
!discordant from  the QRS loop of the precoraial veotor« 
I cablegrams in 25 of the 30 oases. 

I      As illustration, let us consider the history of 



idisease, EGG, and vectoreardlogram over a period of time in 
'patient M.» 43 years old. Since the end of 1955 he had 
isuffered with hypertension of th© malignant type» He 
coHwl&lnecl of headache, dull pain in the heart region, and 
slight avflpn«a. The blood pressures ranged from 230/130 
to 180/110 mm Hg* Percussion and X-ray otudles showed a 
marked Increase In the left ventricle* 

EÖ8 on December 10, 195? (Figure 2a) showed hori- 
zontal position of the electrical axis of the heart/angle 
'alpha ä +one decree), left ventricular hypertrophy t8v2 r~ 
21 ms.s R-V5 s 28 mm, S-Ti,V5-6 slightly depressed), QR3 * 
ss 0«! second* 

PrecciMial vectoreardlogram (Figure 2a) showed the 
QliS  loor> to "be oriented horizontally (angle alphai a *«6 
d&ereee), posteriorly (toward the electrode located at 
!point five) and Inferlorly. In projections II and III* 
laro (a) was high and shifted posteriorly« Area of pro« 
Ijeetlon III was 10*2 sq. oau, maximum vector equal to y* 
mm« rlhe QRS loop was unclosed only in pro lection 111* 
Rotation of the beam defining projections I and II was 
counterclockwise, and in projections III, IV» and V was 
clockwise* Vectorc&rclioffram taken by the cube method 
(Fisfur© 2a) showed area of th© QJtS loop of 1.2 sq. am., _ 
length, of maximum vector = 20 mm (tipper limits of nownftl). 
Only the marked deviation of the QRS loop posteriorly 
(«ma,e alohas » +142 degrees in the sagittal projection) 
aaaf'rotatioiTof the "beam in the clockwise direction Indi- 
cated the presence- of left ventricular hypertrophy» 

The patient entered the clinic again eight months 
hater» in serious condition and with overt manifestations 
of renal Insufficiency. Blood pressure reused from 
|230/180 to 220/130 mm Hg« 

!      ECkl .on August 23, 1958 (Pißirro 2b) showed deviation 
I of the electrical axis of the heart somewhat to the left 
' (&riizl.(*- 8lpb.fi  ~ -10 degrees }j hypertrophy of the left 
■ventricle* alonR vithnyocardSal ischemia, had feecome more 

■nvonoimc^ä,  (Sv?" = 25 HM**, EyA. - 43 mm, Rv*5 -; 38 mm, 
Mj»II,V4,5,6 slightly depressed). 

,      t^ecordlal vectorcardiogram (Figure 2b) showed the 
!QRB  loon to be oriented more horizontally (angle alphai = 
i= +?i  degrees'* and more posteriorly (toward the fifth 
!electrode, as seen in projection V)• The arc (a) (pro- 
i lection III) became more sloping and started off lower 



JL 
knhlek» as E. A* lyaMahmrfcseTS, points out, ie seon with 
jprogrössion of left ventricular hypertrophy). There was a 
marked increase In the area of the QRS loop (in projection 
II"C) to 15 ß«u OK. This was larger'than in the vector« 
wrtLlagram  taken i» 195? (Figure 2s) and the slowing of the 
ittOTes-ept of the bessa in the asoeadlbg loop fes aora markod. 
5!h© ÖR3 loop *?as open in all projections, The T  loop in 
all projections was quite divergent from the <äRS loop»' 

■ Vectoreardiograa taken by the cube method (Figure 2b) 
Bhwed Inopeaae in left ventricular hypertrophy« The area 
of the QRS loop (1.9 sq* cm.) and its maximum vector 
(25 mm} were much increased as compared with the preceding 
Ivectopoardiograia, The QRB loop was unclosed and was 
lorieated away from the T loop* 

I'     The patient died Hovember 23* 1958, with aanifesta-- 
itiOÄP of lnoreaslag uremia arid circulatory failure* 
iPathologio findings showed a heart weight of 650 gB, thick- 
ifinins of «"* w&11 of ths l8ft veatriole to 25 EHR and of the 
IrlÄt ventricle to five am» There was dilatation of the 
ißhsrobere of the heart. Microscopic studies showed, marked 
IbToertrouhy of the muscle fibers and of their, nuclei* 

jjf-L-*-i 

tf 

0 
\m 

oyt*—Y 

rips Projection 
Figure 2 

Haxwo, of the 30 patients in group'II» 25 bad 
I v&ctörö&pdiegraais which showed sufficient GhaBg.ee for 
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töattfirmation~of..tfee clinical opinion concerning the pre- 
aence of left ventrleular hypertrophy* In  the other four 
iea»e«* there? was alao evidence of Ibft TOatricmlsr hyper» 
itrc-r^v, but because of the abseaee of-isHHpeftße- .In the area 
of WVcms loop and in iixe maxis&ua ^astoi* we oonsidereft th® 
eviflöiac© wot fully convincing. In the ECKJ and la the 
▼octorsardlogram taken by the oub» nethoa, only 21 patxents 
had adequate changes for diagnosis of left ventricular 
hypertrophy« 

Tu analyzing "the ECö and veetoroardlograais öf the 13 
patierts ia group 1* we deteoted peculiarities inherent to 
th^au The EÖ3 of only three patients showed a oo&erate 
ablation of the electrical axis of the heart to the left» 
s'jtf only in four ms, there horisscmtal position of the 
V? c^tx?ies,X axis* VeetorcarÄiosraiftfl taken toy both methods 
fiWod,. 1» thea» eases» horizontal or intermediate position 
of the »wcimwa vector of the Q$S loop; oaly in cm© case was 
tb«re a moderate deviation of the azis to the left* I» the 
other six patients, w© ohsör^ed lnt «mediate position both 
of the electrical axis of the EOS and of the mmlmm  vector 
of- tfa© *m loop.    Deviation of tha C£RS loop posteriorly 
was observed In  eight of 13 precordial veotorcardiograms, , 
and in three veetoreardiograas there w&ß moderate posterior, 
,deviation of the msxlmma vectors, as see.» aleo in the 
Htttrma''. In veotoroardiograas taken by the cube method, the; 
posterior deviation of the QRS loop was seen in eight of 12j 
cases» .  '   | 

,      In nins patients of 12, arc (ft) was large and     J 
iaMfted ©oöteriorly. The area, ©f the «glS loop on the pre- | 
j cordial Yeotore&rdlogriaais was- Increased in six: of 13.   .. | 
fpatietrtis; oslyln one ease was it less than the normal   i 
lavai-ape» VeetcreardlograiBs taken by the'oute method     i 
I aliowel. EK inere&Mö la th© area of the QRS loop only in 
ftkr©e patienta« 
t 

1« a number of c&s&s the first sign of myoear&ial 

I 6.1r«ctf?vH posteriorly • But in a number of p,.——,...„ ... 
I in tijo aar-ly stapes of development of hypertrophy there 
iw»5 ar* inorease in the area of th© QRS loop« In veator- 
j ö&r<3te??r«as ta&en by the esub© method, in the frontal plans 
I ju s©Tan patients of 12» i«o«, leas often than in patients 
j of ffvovtx>  II but mor© often than noraal, there was eounter- 
] eiftö&wl&ö rotation of the tracing beam* The QR3 loop of 
ithe .pr«cordi«l vectoreardiograa was elosed in 12 of 13 
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IpatTontsV"' The f loop diverged from the QRS loop In 
'different projections In only three patients. 

'^"VjW 
ö£''f« '# 

I 
^/"v 

,-4/V 

—m 
ifip   j- :il. 

ß*~f~ 

*,!!?' 

np -   Projection 

! Figure 3 ' 
i    . HeBoe, of 13 patlente^of "group I»  in eight there was; 
Uvicl^ae Irs t.h?! preoordiai veetcrear&iosp?ara of left 
l-v-ritY'VciiJar l'tVt>ertrophy, whoreac In th«f ECG there was euoh : 

1 evidence in oily two of 12 patients,  enä only in five of      ; 
il2 on ■vectorüarötöörara.s takes by the cub© method*. : 

\ Let «s give an example« ' ; 

I Patient I,,  20 years old.    For a year the patient      1 
'bo.fi h-^-n i'n  with chronic nsphritla.    The blood pressure      I 
i'fhintüateci   fr-om 126/85 to 180/95 HOR Kg.    fhere was ! 
tr^vfitv-ictlon of tlm retteal arteries»    X~rsy euiäiae : 
! hhcweh the hs&rt sot  to be enlarged,  but to ha^re a rounded | 
1           ...'_. ! 
i c 

if f ljv,i.vri-3.ti02i, 

on 
l position 

June 5? 195B (Figure 3) showed intermediate 
pn^n-^Hi yi s,,rte electrical axis of the' heart (angl<a alpha - 
:; +16 lofsrees); there was no evidence of left ventricular 
!h^K^t-rotl:iT* Vector cardiogram (figure 3} showed signifi- 
cant, increase in the area of the QRS loop.with lecreas8 In 
the s&xtffii«» veetor* 
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.. 'Vector©ardiögre& taken hy the cube method shoved the 
«RS loop to be increased (0.25 sq. cm.) and the sagittal 
iprojection to be deviated posteriorly (angle alphas = +111 
degrees)* 

analysis of the EGCt and the vectorcardiograas 
o-P patients in group III, certain peculiarities were  noted 
wii^ch were most likely associated with, fibrosis of the 
avodardium* Most obvious was a marked «shift of the major- 
ity of the vectors to the left. The maximum vector of pro- 
jection I of the QRS loop w&s deviated to the left of zero 
in &evsn patientsj in th© other nine patients it was 
situated between zero  and 4-12 degrees. Considerably 
farther to the left was the electrical axis of th© EGG» 
■which In  four patients was further left than -30 degrees 
BW3 la five was between zero aad -30 degrees* In 15 of ijj. 
watiente the QES loop of the veotoroardiogram was deviated, ( 
posteriorly, more so than in patients in groups i ana U. 
Posteriorly shifted ares (a) of the ORE loops were detect© 
in ten patients, but were slanted and were ßituatsä sore 
äi»tally. In eight patients the QRS loops-were narrow, 
and. there ^as often orosalng of the trace* 

The area of the QRS loop of the vectorcardiogrem ia 
>patients of group III was less than in patients of group 
II. The area of the largest QRS loop is group III wae 5«2 
acu cm* Only in six of the 16 patients was the QRS loop 
larger than normal. Increase in the maximum vector of the 
QRS loop of the precordial vectorcardiogram was veen in 

■nine patients* The QHS loop was unclosed in ten patients, 
!The T"loop was discordant from the QRS loop in eight 
patients* 

ßM§lu§ione 

(1) The basic veotoreardiosraphio signs character- 
istic of all stages of development of myoeardlal hyper» 
trophy of the left ventricle are as iollowaj increase in 
tM'sroa of the Q£S loop and in the length of its Baacimua 
vector» orientation of the QR3 posteriorly sxid slightly 
to tb-~ left or horizontally, and the presence of arc (a), 
pM.f'U-fi  posteriorly, on the ascending curve of tha QRS 
loop. For all periods in the development of-left vöntriou« 
lar"hypertrophy» except for the very earliest, failure of 
closure of the QRS loop and discordance of the QRS and r 

i loops are characteristic. 

I      (2) -The veotoroardiografi, more frequently th&n the 
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EOS, aids In fliagnosing hypertrophy of the left -ventricle, 

lespGelaUy to the early stages of its develops*;    **• 
wtoFeardioarwa Is-capable of proYiding a eharaotejlaatlon 

Uf -tho deft*«© of development of -ftypertoophy-and.-of the 
[increase In dilatatloa of the heart chambers. 

(3)    The method of choice,  in our opinion,  is the 
method of pr-eeorelial veetorcardlosraphy, which is more 
sensitive to changes in the bulk of the myocardium than is 
the et3.be method« 
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